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1. Regression coefficient (R2)

2. Root Mean Square Error (RMSE)
3. Reduced chi-square (32)

4. Mean Bias Error (MBE)
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Table 1 Empirical models used to model data on drying

Model Name Equation References
Newton MR = exp (-kt) Liu & Bakker-Arkema, 1997
Midilli-Kucuk MR=a exp(—kt")+bt Midilli et al., 2002
Hii, Law & Cloke MR=a exp(—kt")+c exp(-gt") Hii et al., 2009

Approximation of diffusion
Henderson and pabis

MR=a exp(—kt)+(1—a)exp(—k at)
MR = a exp(—kt)

Yaldiz etal ., 2001
Beigi., 2016
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Fig 2 Effect of temperature on the drying kinetics of convective hot air drying (CHD) of pumpkin samples with 3, 5
and 7 mm thicknesses (a, b and c)
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Table 2 The effective diffusion coefficient values of CHD process

The effective diffusion coefficient(Dy; (m?/s))

75¢0) 65¢C) 5500) W
Thickness (mm
8.6739107° 52588710 3.92387x107° 3
1.72392x107 1.19591x10 9.80571x10° 5
1.34147x10 9.98905x1071° 9.52237x1071° 7

Table 3 Activation energy values of the convective hot air drying

Activation Energy (kJ/mol)

Thickness (mm)

37.5310588
26.6862772
16.1407996

3
5
7

Table 4 The best treatments of convective hot air drying of pumpkin sample at 55 (°C) and 7 (mm)

thickness
Thickness/ Model
R*RMSE RMSE Radj R’ SSE Model Coefficients Temperature N
°C) ame
2579463364 0003876 09998 09998 0001187 & 0-7769,6=0.2119,k=0.0009723, 7555 HOL 1
2=0.01159
a= 0.5, b=-0.02498, Midilli-
9.981318681 0.091 0.906 0.9083 0.6708 k=-0.2851,1=03951 7/55 Kucuk
63.51592357 0.0157 09972 0.9972 0.02047 k=0.0103 7/55 Newton 3
Approxim
71.57819225 001394 09978 0.9978 0.01573 a=-0.7764, a= 0.8577, k=0.01348 7/55 atinof 4
diffusion
Henderso
64.67574578 001542 09973 0.9973 0.01949 a=1.009, k=0.01042 7/55 n and 5
pabis

G g e SV gl SIS 53U s Ju s V/A0

A5l e YPYAYTY us s R/RMSE

Table 5 Results of refractance window method at 95 (°C) and 7 (mm) thickness

s V100 Lo s 3550 Sslad slad Ol 3 il ol

A= 3 RYRMSE s o 5,53k hls S 534l

Slas 5 s sl bl L oas S Xl 5 Yov/agry

Thickness/
R*RMSE RMSE Rag R? SSE Coefficients Model Temperature Model Name
C)

a=1.028 b=0.02848

2321337358 0.004307  0.9998 0.9998 0001781  k=0.01659 g=0.01659 7/95 HCL
n=1.052

a=1,b=-4.619%10-0.5, .
1559769039  0.006408  0.9995 0.9995 0.004024 12002048, ri=1.04 7/95 Midilli-Kucuk
7098932384  0.01405 0.9974 0.9974 0.01975 k=0.01995 7/95 Newton

a=1.006,b=0.9781, Approximation

113.0828428  0.008836  0.9991 0.9992 0.005933 10,1995 7/95 e
1217145664  0.008142  0.9991 0.9991 0.006563 a=1.045, k=0.02084 7/95 He“d;;;‘i’;‘ and

Yor
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Fig 3 logarithmic changes of moisture ratio on time by convective hot air drying method
in determination of effective diffusion coefficients for thicknesses of 3,5 and 7 mm
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Table 6 the effective diffusion coefficients (D, (m”/s)) obtained by cast tape drying (CTD)
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Table 7 Activation energy values of the cast tape drying (CTD)
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In this study, the drying process of pumpkin thin layers was investigated by cast tape

drying (CTD) and convective hot air drying (CHD) methods and the effect of
temperature and drying kinetics of the pumpkin was determined along with the best
mathematical model to fit the changes on moisture content to time ratio. At first,
Pumpkin slices were prepared with 3, 5 and 7 mm thicknesses. Drying was
performed at 75, 85 and 95 (°C) by CTD method and at 55, 65 and 75(°C) by CHT
method in triplicate. Based on the kinetic model evaluated by Hii, Law and Cloke,
the 7 mm thickness was selected as an optimum thickness in both drying methods.
The optimal drying temperature ranges were 55 and 95 (°C) by CHD method and
CTD method, respectively. Five mathematical kinetic models were fitted on the
experimental data using four criteria including, Determination of Coefficient (R%),
Root Mean Square Error (RMSE), Sum of Squares (SSE) and Chi-square (y%). Also,
effective diffusion coefficient (D) and activation energy (Ea) were calculated. The
results showed that Hii, Law and Cloke’s model predicted the drying behavior during
CTD. Activation energy of 37.5310588kJ/mol and 20.32657 kJ/mol was calculated
for CHD and CTD methods respectively. The best mathematical model for drying a
thin layer of pumpkin by CTD and CHD method was proposed Hii, Law and Cloke’s

model.
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